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Discussion on the Power Transfer Mode for Service on Songshan Line

Wen-Lin Shih'

Abstract

The Songhu ultra-high voltage substation was originally designed to supply the electricity
to the Songshan line before the operation of Songshan line, but in the end it failed to provide the
service as its construction was not completed on schedule. At that time, we faced the question of
whether the Taiwan Power Company (Taipower) would agree to supply the electricity for the bulk
substation of the Songshan line. In order to cope with the uncertainty of power supply for the bulk
substation of Songshan line, three power supply operation modes through AC load flow analysis
are taken into consideration 1. After the Taipower Songhu substation is built successfully and it will
carry out the power supply to the Songshan line using the original power supply planning mode;
2. Songhu substation has not been built to carry out the power supply to the bulk substation of the
Songshan line; 3. Songhu substation cannot be built, but the other substations of Taipower will take
its place in supplying the electricity to the bulk substation of the Songshan line. The change of the
power supply mode is required to ensure that the power supply system can be operated normally
under normal and abnormal conditions. By means of the AC load flow analysis, our power supply
system can meet all of the criteria including the voltage drop of the bus bar, the rated capacity
of each transformer and cable feeder, and the maximum power load demand. In preparation for
various proposals, we have obtained approval for the supply of electricity for the Songshan line

after a number of negotiations with Taipower so that the Songshan line can be put into operation as
scheduled.

Keywords : Songshan line, AC load flow analysis
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&2 CASENZTEBILHERHE

BSS 18 B4 4 5%, kW kVAR kVA A#HE%
021-072 7961 1840 8170 54.4%
E.32BSS 15 MVA
022-073 7398 1545 7557 50.4%
021-074 3805 723 3883 15.5%
E.3%#BSS 25 MVA
022-075 3805 723 3883 15.5%
023-081 9242 2411 9551 63.7%
% 3#BSS 15 MVA
024-082 9215 2402 9522 63.5%
023-083 7441 985 7506 30%
% 3#BSS 25 MVA
024-084 7441 985 7506 30%
025-099 15512 3380 15876 26.5%
4 75 3 BSS 60 MVA
026-100 11082 2116 11282 18.8%
027-101 23455 6958 24466 40.8%
#3BSS 60 MVA
028-102 11385 540 11398 19%

(=) CASE 24 & 4 X,

FEFHEMARAIIE—BSSE T > I ES T HLHEEMNE » Py diiin
GpEERB - CASE2: JFE fﬁﬁ%%#ﬁf& PR ETER R FREHE  ER i
b adRpERX o £ X9 EyTSSESSSHEIE K3~ R FHEMER
F s R E -

#&3 CASE 28 FETILHEEE

TSSH: & %6 [F SSSH & St E

JE3# : DSS1 ~ DSS2 ~ DSS3 ~ 043 ~ 044 ~ 045 ~ 046 ~ 047
B 0 EHEBSS~ 0433046 ~ VB~ 09 | 3k : 5 4BLD ~ DSSI ~» DSS2 ~ 059 ~ 060 ~ O1 ~ 02 ~ O3 »

HEHE © HEH#EBSS~ 01~ 02~ 04~ 06~ 04 ~05~06~07

059 K3 K#BLD ~» VB~ 0809~ 010 ~» O1I1 ~ O12 ~» *R5 ~» *R6 ~
K4 : O11 ~ O13 ~» *R6 ~ *R10 *R7 ~ * 9 554 BLD
%4 1 014~ 016~ 017~ O19 ~ *R8 F# : £#BLD > 019~ (STAB) ~018~017~016 ~ VSB »
23 0 Glo~ G117~ G19 ~» G22 014 ~ R10 ~ O13 ~ *R8 ~» *R9

a4k - x3BLD ~ G14 ~ G16 ~ G17 ~ G18 ~ G19 ~ G21 ~ G22

WMABHE  SHRRARBARIHNE  EEHTHREFHMARETL RS The

L#REZ a{/E DA ARS (ONAN) Z8EE > &S & HEK%3E023-081 4 £ 4
BEREI2% A XGBRERERHEAAER -

2. BIRRBERE  RABREEZTREINEExAEM » £22kV BUS EREL T4
#)HE JEE Mﬁf&z7%

FRoh » SR ERE R T > 24 EHARPEAREFHM I ABAERER -



HE BT F52H 97

&4 CASE2&8FEBILHERHE

BSS 18 5 4 5%, kW kVAR kVA A#,E%
021-072 12534 2862 12857 85.7%
E.32BSS 15 MVA
022-073 11872 2447 12122 80.8%
021-074 7808 413 7818 31.3%
E.3%#BSS 25 MVA
022-075 7808 413 7818 31.3%
023-081 12911 4052 13531 90.2%
% 3#BSS 15 MVA
024-082 12345 3690 12884 85.9%
023-083 9056 1114 9125 36.5%
% #BSS 25 MVA
024-084 9056 1114 9125 36.5%
027-101 23455 6958 24466 40.8%
3 BSS 60 MVA
028-102 11385 540 11398 19%
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36 CASE3RI#TIHHEEHE

BSS 18 5 4 5%, kW kVAR kVA A#,E%
021-072 15098 4385 15722 106.3%
E.32BSS 15 MVA
022-073 15277 4591 15952 103%
021-074 7405 154 7407 29.6%
E.3#BSS 25 MVA
022-075 7405 154 7407 29.6%
023-081 14564 4789 15331 102.2%
% 3#BSS 15 MVA
024-082 12873 3645 13379 89.2%
023-083 9613 993 9664 38.7%
% $#BSS 25 MVA
024-084 9613 993 9664 38.7%
025-099 15512 3380 15876 26.5%
4 75 3 BSS 60 MVA
026-100 11082 2116 11282 18.8%
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TSS#tE $6 B SSSH & $t E
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78 CASEARI#EILHHTESH S

BSS 18 5 4 5%, kW kVAR kVA A#,E%
021-072 7961 1840 8170 54.4%

E.32BSS 15 MVA
022-073 7398 1545 7557 50.4%
021-074 5499 477 5527 22.1%

E.3#BSS 25 MVA
022-075 5499 477 5527 22.1%
023-081 13208 2545 13451 89.7%

% 3#BSS 15 MVA
024-082 12598 2349 12815 85.4%
023-083 11586 1516 11685 46.7%

% $#BSS 25 MVA
024-084 11586 1516 11685 46.7%
025-099 15512 3380 15876 26.5%

4 25 3 BSS 60 MVA
026-100 11082 2116 11282 18.8%
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710 CASEAARI@EZILHEEEE

BSS 18 5 4 5%, kW kVAR kVA A#,E%
021-072 7961 1840 8170 54.5%
E.32BSS 15 MVA
022-073 7398 1545 7557 50.4%
021-074 5899 556 5935 23.7%
E.3#BSS 25 MVA
022-075 5899 556 5935 23.7%
025-099 34377 10767 36024 60%
& 26 3 BSS 60 MVA
026-100 21993 4961 22546 37.6%
027-101 23455 6958 24466 40.8%
#3BSS 60 MVA
028-102 11385 540 11398 19%
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AaFE L 423BLD ~ G14 ~ G16 ~ G17 ~ G18 ~ G19 ~ G21 ~ G22

MATHME  SEXAERARTHE S XL EHREFHEREILELI2 Tho

LR EZ a/RE I8 KREA (ONAN) ZAEME - &S 8 RBB4HIT023-081 4 £ 4
BEZESTY  EEXUREEEIRABATAR -

2. BRARERE M TEZERT W ELXBLME - £22kV BUS ERES T4
HREIFEFHEKXZT%A -

PRk W ERAT » ARFHEARHBA REFHZZABAERER

>«

N

Sk



HE BT F52H 101

712 CASE4BRI@EEZILHEAEEHE

BSS 8 BRSO kW kKVAR kVA & &K 2%
023-081 9242 2411 9551 63.7%

% $#BSS 15 MVA
024-082 9215 2402 9522 63.5%
023-083 7441 985 7506 30%

% 4#BSS 25 MVA
024-084 7441 985 7506 30%
025-099 31240 8984 32506 54.2%

d 7% # BSS 60 MVA
026-100 14563 1123 14606 24.3%
027-101 23455 6958 24466 40.6%

#+3BSS 60 MVA
028-102 15638 652 15652 26.1%

-8 TEAHRLERERTERX

HESEENGAGAEMLGE RIS TR THIZFFE M LETEN1045:8
BEE AFASWAETER - @A »E%z*\%iw* 54 E161 KV B AT
Mo SAREEBHE R A A — £ T ob B M TR EH  RRAEH R
RS AL PRRBEEN KR RERMTAREY E > RS A TR
DA LR B RS EZ R RSF o WRHRFEFHRERAT > HEBSSHE £EHE
BHEEREM (N2) 5% - MBAFEFHREFCASES (it BRETAH) » A
ERPERA - W IEE R T @ﬂ%OwEM.¢ﬁ%z% %l&ﬁ&i%ﬁ* @R
ﬁ*ﬁﬁﬁﬁ&ﬁ%ﬁ:@ﬁE%:R%H&ﬁ%i%ﬁ%’QE%\%%\¢ﬁ%%ﬁ%
AHREETERAM LG4 CASESD : R RS EEEHRHE - b Bk R FH
PR R T EAMNLE L4 ; CASESE ! EH RS ELEFHRE  dbRE
FH PREMHEENRBDLASR - E REETES — P ELTAEF RS ER
% » CASE 5A- CASE SERI 4 A4 sk K 25 A H & -

BEIRAREERILEREIMPERE  SFEIRIREBATE  BEETRE
FREFERETHICHEAMALS T AL BB EHBL ) BAEAFAESEHERE
BAEET » x&LBEFEE  ARFZESERNE EAmBF EE  EHIEEEaxE
BATER B pkEBEIRE -

5% Rk

l. 8B ETABRMARNE (2013) » §BEHRR A RN E R ABE LR
2. Saadat, H. (1999 ) , Power system analysis. McGraw-Hill.



